A study of the structural correlates of affinity maturation: antibody affinity as a function of chemical interactions, structural plasticity and stability.
Mutations introduced in an antibody germline sequence as a result of somatic hypermutation could cause its derivatives to have an altered affinity for its target. Affinity maturation favors the selection of the antibodies which exhibit increased affinity. The mutations in 80 high affinity anti-thyroid peroxidase sequences derived from six germlines were analysed in terms of the physicochemical properties of the replacement residues, namely hydrophilicity, size and polarizability, and charge and polarity, in the context of its position and probable solvent accessibility. The effects of these substitutions were evaluated in terms of the resultant increased chemical interactivity potential of the affinity-matured antibodies relative to the germline. The results of the analysis would be useful in the rational design of antibodies and of other proteins for improved binding properties.